Background Hip fracture is a medical emergency for which delayed treatment increases risk of disability and death. In emergencies, veterans without access to a Veterans Administration (VA) hospital may be admitted to non-VA hospitals under fee-based (NVA-FB) care paid by the VA. The affect of NVA-FB care for treatment and outcomes of hip fractures is unknown. Questions/Purposes This research seeks to answer three questions: (1) What patient characteristics determine use of VA versus NVA-FB hospitals for hip fracture? (2) Does time between admission and surgery differ by hospital (VA versus NVA-FB)? (3) Does mortality differ by hospital? Methods Veterans admitted for hip fractures to VA (n = 9308) and NVA-FB (n = 1881) hospitals from 2003 to 2008 were identified. Primary outcomes were time to surgery and death. Logistic regression identified patient characteristics associated with NVA-FB hospital admissions; differences in time to surgery and death were evaluated using Cox proportional hazards regression, controlling for patient covariates.
Introduction
A hip fracture is a common emergency condition that, if not promptly treated, poses substantial risk for subsequent complications [4, 5, 18] . Hip fractures have been associated with a 25% reduction in life expectancy and 17% increased likelihood of impaired functioning to the point that placement in a nursing facility is required; disability and death are even greater among the elderly [10, 37] . Hip fracture treatment poses a particular challenge to the Veterans Administration (VA) healthcare system and the 5.5 million veterans it serves annually. Specifically, VA provides care through 129 acute-care hospitals, located across the United States, and more than 1000 community-based outpatient clinics. This network of hospitals and clinics functions well for delivering chronic care and provision of elective surgeries, but the delivery of emergency services is a challenge. Nearly 2 .
3 of VA enrollees reside more than 30 minutes from the nearest VA hospital [6] , and some VA hospitals are not equipped to handle all emergencies. Thus, a VA hospital may not be the optimal setting for all emergency conditions.
To improve access in emergency situations, federal legislation passed in November 1999 allows the VA to pay for emergency treatment of veterans at non-VA hospitals if there are no VA hospitals available at the time of the emergency to treat the condition. This care, referred to as non-VA fee-based (NVA-FB) care, takes place in non-VA hospitals and is paid for by the VA as part of the veteran's healthcare benefits. If disparate outcomes result from delayed treatment, the ability to use private-sector facilities for emergency situations should decrease mortality and other disabilities associated with delay. Hip fractures are usually emergencies that are sensitive to timely management, making them an ideal condition for studying the impact of the availability of fee-based care.
We therefore sought to determine (1) whether patient characteristics, including age, race, sex, income, distance to nearest VA facility, and comorbidity, predict the use VA hospitals versus non-VA fee-based hospitals in cases of hip fracture, (2) whether the time between hospital admission and surgical repair of hip fracture differ by hospital admission type (VA versus NVA-FB), and (3) whether patient mortality differs by hospital admission type.
Patients and Methods
This retrospective comparative study used four complementary data sources from VA administrative data files to study veterans with acute hip fractures: (1) We identified all the patients with hip fractures admitted to VA and NVA-FB hospitals with ICD-9-CM codes 820.00-820.09, 820.20-820.22, 820.8, and 820.2 (n = 11,189). Overall, 83% of the patients were admitted to VA hospitals (n = 9308) and 17% were admitted to NVA-FB hospitals (n = 1881). Patients who were transferred to the hospital from another hospital or were admitted with ICD-9-CM trauma codes (E800-E848, E881-E884, E908-E909, E916-E928) were excluded.
Hip fracture surgery was defined as having an internal fixation of the femur, closed reduction with an internal fixation of the femur, open reduction without an internal fixation of the femur, and a total hip replacement or a partial hip replacement (ICD-9-CM procedure codes 7855, 7915, 7935, 8151, 8152, or CPT codes 27235, 27236, 27244, 27245, 27125, 27130) . The time to hip surgery was defined as the number of days between the hospital admission date and surgery. Death was coded if it occurred within 1 year of the initial hip fracture.
To answer our first research question, we investigated patient characteristics related to the relative likelihood of admission to NVA-FB hospitals. Patient characteristics included race (categorized as white, black, and other nonwhite), gender, means category (categorized as eligible for VA owing to service-connected injury, eligible owing to low income, and all other eligibility criteria); distance to nearest VA hospital (based on miles between residence and hospital zip codes, and categorized as less than 6 miles, 6-15 miles, 16-50 miles, 51-90 miles, and more than 90 miles), comorbid conditions defined by previously published algorithms [22] , and age (treated as continuous). Analysis used chi-square statistics for categorical variables and t-tests for continuous variables. Multivariable logistic regression examined patient characteristics that were related to the use of NVA-FB hospitals, with particular attention to the distance from the nearest VA hospital. Variables for the logistic regression models were selected based on a multistep process that included reviewing prior literature to identify variables known to predict the use of private-sector hospitals by VA patients, analyzing bivariate relationships to identify patient characteristics related to (p \ .05) admission to a NVA-FB hospital, examining variable collinearity, and identifying variables that were independently related to admission to a NVA-FB hospital (p \ .01) using a stepwise selection process.
We investigated differences in time to hip surgery for patients admitted to VA and NVA-FB hospitals using Kaplan-Meier estimates. Subsequently, Cox proportional hazards regression was used to evaluate the relative hazard of hip surgery for patients admitted to NVA-FB hospitals versus VA hospitals. Relative hazards were estimated using three time-dependent covariates representing hip repair surgery within 0-1 days, 2-5 days, and more than 5 days after hospital admission. These times were selected in part owing to current medical guidelines with respect to timely surgery after hip fracture and partly because of trends identified in our data. Although there is some disagreement in the literature regarding the definition of early treatment, current guidelines suggest 24 hours as the target to perform surgery on patients with hip fractures to reduce the risk of mortality and other morbidities resulting from delay [14, 20, 27] . We added two additional cutoffs, 2-5 days and more than 5 days, after inspecting the data for timesensitive relationships between type of hospital and time to surgery.
The patient risk factors for Cox models were identified using steps similar to those used for models that predict the likelihood of a patient's admission to a NVA-FB hospital, including literature review, bivariate analyses to identify candidate variables, and stepwise selection in multivariable models. Variables in the final Cox models included age, race, sex, means category, and comorbid conditions (eg, malignancy).
Finally, we evaluated differences in mortality within 1 year of the hip fracture admission using bivariate analyses and multivariable Cox regression models as described above. The data analysis for this paper was generated using SAS 1 software, Version 9 of the SAS 1 System for Windows 1 (SAS Institute Inc, Cary, NC, USA).
Results
Characteristics of patients admitted to VA and NVA-FB hospitals for hip fracture surgery are shown ( Table 1 ). Patients were more likely to be admitted to NVA-FB hospitals if they were younger, had service-related disabilities, were white, had higher incomes, and lived greater distances from a VA hospital. Notably, of the 9308 patients admitted to VA hospitals, only 3% lived more than 90 miles away, while 14% of patients who were admitted to NVA-FB hospitals lived greater than 90 miles away.
In multivariable analyses (Table 2) , the likelihood of a patient's admission to a NVA-FB hospital increased as the patient's distance from a VA hospital increased. Specifically, for veterans living 16-50 miles away, the odds of admission to a NVA-FB hospital was 1.2 times higher than for patients living within 5 miles of the hospital (p = 0.01), 1.9 times higher if a patient lived 51-90 miles away (p \ 0.001), and five times higher for patients living more than 90 miles from the closest VA hospital (p \ 0.001). Blacks (OR = 0.56; 95% CI, 0.45-0.71) and Hispanics (OR = 0.62; 95% CI, 0.45-0.85) were less likely to be admitted to NVA-FB hospitals, as were the most indigent veterans (OR = 0.43; 95% CI, 0.38-0.48), and older veterans (OR = 0.97; 95% CI, 0.96-0.97). Finally, patients admitted to NVA-hospitals were less likely to have cardiovascular disease, anemia, and peripheral vascular disease, but more likely to have a coagulopathy, depression, and chronic obstructive pulmonary disease.
Kaplan-Meier estimates of time to hip surgery showed that the median time to surgery was shorter (p \ 0.001) for veterans admitted to NVA-FB hospitals than for veterans in VA hospitals: 1 day versus 3 days, respectively ( Fig. 1) . After controlling for patient characteristics using Cox proportional hazards regression (Table 3) , the relative hazard of hip surgery was greater in NVA-FB hospitals compared with VA hospitals overall, with the largest differences in the relative hazard of surgery occurring early in the stay. Relative hazards of surgery in NVA-FB hospitals within 2 days were 2.63 times greater, (95% CI, 2.47-2.81; p \ .001), within 2 to 5 days there was no significant difference between the two hospital types, and more than 5 days after the initial fracture the relative hazards of surgery in NVA-FB hospitals were 51% smaller (95% CI, 0.35-0.68; p \ .001 [ Table 4 ]).
Finally, the likelihood of death within 1 year of admission was 21% less for the veterans who were admitted to NVA-FB hospitals (p = 0.001).
Discussion
Historically, VA patients experiencing emergency conditions had limited options for timely care. Patients either could travel to the closest VA hospital, which may be far away or may not have the capability of addressing the condition, or travel to closer private-sector hospitals but risk tremendous financial liability. With the passage of the Millenium Health Care and Benefits Act (www.va.gov/vdl/ documents/Financial_Admin/Health_Elig_Center) in 2001, VA patients faced with emergency medical conditions may seek care at private-sector hospitals at the expense of the VA. The goal of this legislation is to improve outcomes of emergency conditions for veterans without immediate access to the necessary care through VA facilities.
This study evaluated the use of NVA-FB care for a common emergency situation, hip fracture. After comparing characteristics of veterans admitted to VA and NVA-FB hospitals, we examined whether time to surgical treatment of hip fractures differed across these two types of hospitals and whether mortality within 1 year differed by admission type. Results suggested that NVA-FB hospitals provide treatment for patients with hip fractures that is faster and has lower mortality, compared with VA hospitals.
These findings may be especially important for veterans residing far from VA hospitals who are most likely to receive NVA-FB care. Our data showed that 20% of veterans live more than 50 miles from the nearest VA medical [31, 32, 35] . Moreover, other studies have documented poorer care among rural veterans for acute myocardial infarction, another emergent condition [1, 2, 26] . Increasing use of fee-based care among geographically isolated veterans may reduce previously documented deficiencies in care. Other notable patient characteristics related to admission to a NVA-FB hospital were age, race, and income. Patients admitted to a NVA-FB hospital were younger, more likely to be white, and earned higher incomes compared with patients admitted to VA hospitals. Similarly, West and Weeks [36] found that enrolled veterans received most of their health care outside the VA. Vulnerable populations such as poor and minority veterans rely almost exclusively on the VA for treatment [15] . These groups often have no alternative healthcare benefits to use in emergency situations when no VA hospital is accessible. The higher use of VA hospitals for these patients shows the importance of these services. Although other studies have investigated patient characteristics related to the use of private-sector care by veterans when that care is paid through Medicare [8, 16, 17, 21, 23-25, 28, 29] , this study is unique in that all care is paid by the VA. Our finding that time to hip surgery was shorter in NVA-FB hospitals compared with VA hospitals has important implications for the quality of care for the patient. The standard practice regarding the treatment of hip fractures is to repair the fracture as quickly as possible after admission; the importance of prompt hip repair has been established [4, 18] . Our study suggests that the use of NVA-FB care in the absence of alternative VA care facilitates the provision of emergency surgeries. Other studies have shown the importance of non-VA services for veterans in emergency situations [19, 38, 39] .
Potentially the most important clinical outcome, mortality, was 21% lower within 1 year for patients admitted to NVA-FB hospitals compared with VA hospitals. This finding may have been related to the quicker time to surgery in NVA-FB hospitals. Alternatively, it is possible that unmeasured differences between patients admitted to VA and NVA-FB hospitals exist, confounding the relationship between hospital type and mortality. Regardless, this finding suggested that providing emergency care in non-VA hospitals under fee-based agreements does not appear to put veterans at risk and may be beneficial. Surveys of veterans have shown most believe the VA could meet their special healthcare needs through fee-based care in non-VA hospitals and that quality of care would not be compromised [30] .
This study had some limitations. First, the sensitivity and the specificity of ICD-9-CM codes in administrative databases may vary across diagnoses [13, 33] , and administrative data do not include some variables that may have had important prognostic value (eg, laboratory values). Studies that formally investigated the accuracy of ICD-9-CM codes, relative to medical records, reported varying levels of agreement between the clinical and administrative data sources [3, 7, 9, 11, 12] . Nevertheless, a previous comparison of risk-adjusted mortality based on administrative and clinical data that were abstracted from medical records concluded that administrative data are satisfactory for characterizing variations in mortality rates associated with hospitalization and for epidemiologic analyses of factors related to patient mortality [17] . Second, VA administrative data do not include admissions for veteran care paid by other benefits, such as Medicare or private insurance. If a veteran is admitted to a VA hospital and Fig. 1 The time between hospital admission and surgical repair differs by hospital type. Patients admitted to non-VA hospitals had a median of 1 day (interquartile range [IQR], 0-3 days) to surgery whereas patients admitted to VA hospitals had a median of 3 days (IQR, 1-7 days). transfers to a private hospital for surgery that is paid by Medicare, the VA administrative data would include no record of that surgery. Therefore, this study may underestimate the number of patients with hip fractures who received hip repair surgeries. Nevertheless, additional analysis in which we excluded patients who did not receive hip surgeries also found significant differences in the time to surgery among patients who received surgery. Overall, this study showed the potential benefit to the VA of outsourcing emergency orthopaedic surgical care to private-sector providers when access to geographically proximate or timely VA services is not feasible. This is supported by previous work showing non-VA hospitals may help the VA substantially reduce costs, save resources, and improve health outcomes for veterans [34] . Given these findings, the VA may consider strategies to regionalize or outsource the provision of emergency care for VA patients, particularly those living far from the nearest VA medical center. Such an approach may provide opportunities to improve communication and coordination of care between the VA and private-sector facilities, thereby optimizing outcomes and improving efficiency of fee-based care for emergency situations. 
